This study examined whether differential neural responses are evoked by emotional stimuli with and without conscious perception, in a patient with visual neglect and extinction. Stimuli were briefly shown in either right, left, or both fields during event-related fMRI. On bilateral trials, either a fearful or neutral left face appeared with a right house, and it could either be extinguished from awareness or perceived. Seen faces in left visual field (LVF) activated primary visual cortex in the damaged right-hemisphere and bilateral fusiform gyri. Extinguished left faces increased activity in striate and extrastriate cortex, compared with right houses only. Critically, fearful faces activated the left amygdala and extrastriate cortex both when seen and when extinguished; as well as bilateral orbitofrontal and intact right superior parietal areas. Comparison of perceived versus extinguished faces revealed no difference in amygdala for fearful faces. Conscious perception increased activity in fusiform, parietal and prefrontal areas of the left-hemisphere, irrespective of emotional expression; while a differential emotional response to fearful faces occurring specifically with awareness was found in bilateral parietal, temporal, and frontal areas. These results demonstrate that amygdala and orbitofrontal cortex can be activated by emotional stimuli even without awareness after parietal damage; and that substantial unconscious residual processing can occur within spared brain areas well beyond visual cortex, despite neglect and extinction.
Introduction
Fast detection of potential threats is important for many organisms. It has been suggested that the amygdala may constitute a dedicated system for processing danger and emotionally-relevant events, especially when these occur outside attention or awareness [4, 30, 31] . Studies of fear-conditioning in animals suggest that the amygdala may receive direct thalamic inputs bypassing striate and extrastriate visual cortex [4, 31] . Functional imaging studies in humans reported amygdala activation by emotional stimuli, such as fearful or fear-conditioned faces, even when masked and hence not detected by healthy subjects [36, 37, 51] . Similarly, the amygdala can still be activated by fearful faces when these are task-irrelevant and outside the focus of * Corresponding author. Tel.: +44-20-7679-1177; fax: +44-20-7813-2835.
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attention [46] . Moreover, behavioural findings indicate that normal observers may exhibit automatic responses (such as discriminative skin conductance changes) to emotional stimuli that are neither overtly attended nor consciously detected (e.g. [17] ).
In the present study, we used event-related fMRI in a patient with hemispatial neglect and visual extinction, to investigate the neural responses evoked by emotional faces with and without conscious perception. Neglect often follows right inferior parietal damage, and is characterised by impaired attention and lack of awareness for stimuli on the contralesional (left) side of space [24] . Such patients may have intact visual fields but show perceptual extinction, i.e. they may fail to detect a stimulus in the contralesional field when it is presented with a concurrent stimulus in the ipsilesional field, although the same contralesional stimulus can be detected when presented alone [7, 13, 42] . In these patients, visual pathways into occipital and temporal cortex may be anatomically spared, 0028-3932/02/$ -see front matter © 2002 Elsevier Science Ltd. All rights reserved. PII: S 0 0 2 8 -3 9 3 2 ( 0 2 ) 0 0 0 4 5 -3
